Alteration of the metaphase checkpoint by B chromosomes.
The B chromosome polymorphism in Spanish populations of the grasshopper, Eyprepocnemis plorans (Charpentier) is ancient and widespread. Meiocytes containing B chromosomes were analyzed in our laboratory using the 3F3/2 monoclonal antibody, which binds to a kinetochore phosphoepitope whose degree of phosphorylation is sensitive to tension applied to the kinetochore. Further, the tension created by the spindle at metaphase controls a checkpoint (the metaphase checkpoint) that allows the cell to begin anaphase when all chromosomes are aligned at the metaphase plate. Fluorescence patterns of the 3F3/2 phosphoepitope in cells containing B chromosomes were determined using confocal laser scanning microscopy. The phosphorylation pattern of kinetochores in these cells was shown to be different from that of cells without Bs. This suggests that the metaphase checkpoint has been modified in some way. We propose that B chromosomes in these grasshopper populations may have survived during evolution due to an alteration of the metaphase checkpoint, making it more permissive to the presence of misaligned chromosomes.